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ABSTRACT 

The possibility of alleviating migraine headaches by 
autogenic relaxation training, with or without Heid temmsrature 
biofeedback, was assessed. The study examined five indeperdent 
groups in a hi-directional control group design. Volunteer 
Migraine sufferers served as subjects, cach participating for : 
12 weeks. Throughout the study lall subjects kept a detdited’ 
headache diary, and visited the University Hospital, London 
psychophysiclogy laboratory weekly. Forehead and hand tempera- ‘ 
tures and frohialis muscle tension were monitored. ‘The first 


+ eaeke of thal -senay were used to collect physiological base- 
J 

lines and headache symptom and personality data. During the 

remaining 8 weeks two groups attempted to learn hand warming 

at home by lisLening daily to an autogenic cassette. The tape 

was augmentod by a biofeedback meter for 4 of the 8 weeks. 

Similarly, two groups attempted to learn hand -cooling, while 


the fifth group only continued to keep the headache diary and 


visit the laboratory. 


Migraine frequency (pé.001), intensity, (><.05)>and 
duration (p<.002) all decreased significantly-over the course 
of the study, but these ‘decreases were not related to 

physiological control, which the subjects did not exhibit. 
The amount of headache “reduction (1/8) was equal to the 
characteristic benefits of placebo drug treatment. Relaxation 
training and biofeedbatk are probably more effective placebos 
for the treatment of migraine than experimenter attention, 


_and headacne record keeping. 
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Our talk today on the use of relaxation training and bio- 


feedback to reduce migraine headach@s has two gis pospenss: 


The first is to report data from 33 migraine sufferers who, - 


. : “Ns at js 
have completed our research program. The second purpose is 
’ . - 3 

to relate these preliminary findings. to current, issues in bio- 


feedback, such as the role of placebo effects and the relation- 


: ; : ty 
shipy if any, between psychological and physiological variables. 
pees ig t 5 
Migraine is a complex syndrome diagnostically distinct 
< gee . 
from muscle contraction "tension" headaches. and head pain due 


\ 


to organic pathology. Since a ‘substantial component of migraine 
pain is due to dilated arferies at the head, vasoconstrictive 
agents such as ergotamine tartrate, as well as analgesics, are 


frequently prescribed treatments. Both carry serious risks of 


side effects:,a drug-free migraine therapy would be highly 
1 7 f 
desirable. 
. f/f ‘ 
Y Autogenic training has been usg@d by Schultz and Luthe 


_(1969) as a treatment for migraine. Autogenic training is a 
i ‘relaxation procedure consisting of the mental repetition of 
six standard phrases that suggest physiological effects (e.g. 


*"My right arm is warm",>"My forehead is cool"). Schultz and 
\ : 
Luthe reported clinically that the majority of their migraine 


patients suffered less frequent and less intense headaches after 


a several months of practicing autogenic training. 
Wa s 
3 ; The addition of hand warming biofeedback to autogenic 


training was developed at the Menninger Foundation by Sargent, 


Walters and Green {1973). Although their initial observation 
was serendipitous, Sargent's group otisewd “this these step 
rationale for using hand warming txaintny to’ reduce migraine: 2 
(1)) They postulated that migraine may be a type of erleee 
response due to excessive sympathetic arousal. (2) Since, the 
F sympathetic nerves to the hand constrict blood flow, making 
the hand colder, hand Lenpewanuee can be used as a aus-veriakie 
index of syimgathetic arousal. ~ (3) Training migraine sufferers 
to warm their hands shana Hhoeerers reduce sympathetic outflow, 
and thereby reduce their headaches. pakly, at home ,patients 
‘tried to warm their hands by watching a temperature trainer, 
while practicing a form of autogenic training. The patients 
_ kept detailed headache records, including a one monet pre- SS 
treaiment sbaseline. On the basis of bof’ sdegent's "global 
clinical judgment", aided by the patients' records of headache 
intensity and analgesic use, 81% improved. The 81% showing 
° improvement were roughly equally qi iaea pedweati "slight" or 
"moderate" and “good” or "very good" improvement. jes 
Despite methodological, and data reporting mioeeecniliee f 
the Menninger Gtinic study, it formed the basis for a great 
deal,of pads work on the use of relaxation training and 
= biofeedback far the prontwant of migraine. These studies are 
—S/ detailed in Table 1 of the handout. ‘They qan be summarized in 
/ three main points: 1) Headache reduction in #13 studies was 
wiuittar to Sargent's et al's data and similar to the effective- 


ness of migraine medication>—2), The 5 studies that monftored 


° ’ Js 


{ 5 


a 
m analgesic consumption all reported decreased drug use. 3) All 
4 


but a small-pilot ‘study totalling 7 subjects by Turin (1975) 


_ were methodologically a . 


5g 


: Careful research design is particularly important. in work 
: : : 


; on migraine because it is demonstrably susceptible to placebo, | 
. ee effects. For example’ Waters (1970) compared bie wideix prescribed 
“migraine medication ergotamine tartrate = placebo pills ina 
double-blind cross-over design study.’ He found that 51% of his 


’ subjects improved with erotamine, versus 58% with placebo. Signi- 


aq) * 


ficantly’more subjects, were-made worse with érgotamine. At the 
end of the trial. subjects were offered a small supply of their 


preferred medication. ‘ Of the 43 who accepted the offer, 21 chose 


4 


ie ergotamine and 22 chose placebo. 
Personality variables may also be relevant to migzaine head- 
aches, and the debate as to whether or not there is: such a thing iis 
as a "migraine personality" has gone on for several decades. 


Migraine sufferers have been described as tense, insecure, 
§ " : 
inflexible, meticulous, perfectionistic, ahd tending to repress 
; a 
resentment. - Careful psychometric assessments of migraineurs are 


. _ aioe oY 
scarce. Personality measures may be of potential clinical 


utility in the treatment of migraine. 


oO ‘ The three most important problems then, in the field of 
° % a , 
voluntary control of migraine, appear to be: (1) first and 


foremost, the need for a well controlled assessment of relaxation’ 


training and biofeedback procedures, compared to placebo effects. 


1 1 
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(2) Secondly, the relationship of personality méasures to head- 
ache and physiological} variables needs to be examined. (3) 
Finally, the eelatiguaiie of physiological variables~to head- 


ache change also needs to be reported. 


METHOD 

Subjects oe project ware solicited by local newspaper 
advertisements. To be included in the study, they had to have 
at least two migraines per month, and exhibit at least three 
migraine symptoms. All volunteers were screened ates by . 
br \\ John Brown, a London Neurologist. ) 

OF the 33 volunteers who have completed the study, 6 were 
males and 27 were females. As Slide 1 shows, all adult age’ 
groups were well represented. The next slide shows how long 
the subjects have been suffering from migraine. All but three 
‘nad been suffering frequent. headaches for longer than 9 years, 
and over half (17) had headache histories exceeding 16 years. 

‘The. volunteers yare thus a selected group of severe, chronic 
‘migraine aa tala who often had already run the gamut of | 2 
unsuccessful or paretatty successful pharmaceutical treatments. 

Apparatus for the. experiment consisted of-the facilities 
of’ the psychophysiology laboratory at University Hospital, London. 


Forehead muscle tension was measured using surface EMG procédures, 


while skin temperature was monitored at the forehead and left 


t 
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index finger with thermisters. Subjects | were loaned relaxation 
~~ tape cassettes and hand temperature meters ‘fot the training 
parts of the study. 
Procedure: Slide 3 shows’ the experimental design. Through- 

out the study the volunteers kept a detailed haadache diary on 
sa standard Po sain, and visited the laboratory weekly ‘for a 15 
minute monitoring of their forehead EMG, and forehead .and hand 
Menpacnticen. All subjects began with a4 week- baseline period. 
During the baseline, volynteers were asked simply- to "let your- 
self relax as ‘deeply and completely as possible" when they were 
at the lab. Personality and headache symptom ‘ata’ was also 
collected during’ baseline. At the end of week 4 subjects were 
randomly: assigned to treatment conditions. The jatiention= 
placebo/self-monitoring" group 5 Neves to follow the Haseline 
procedures. Groups Wl and W2 were given 15 minute cassettes of 
autogenic instructions (I) that included suggestions of hand c 
warming aid forehéad cooling. The tapes were augmented for 


4 of the 8 treatment weeks with a hand temperature biofeedback 


meter (FB). Groups Wl and W2 differ only in the order in which 


they used the feedback meter. Groups Cl and C2 followed procedures 


identical to those of Wl and W2 except that their autogenic | 


instructions included suggestions of hand cooling and forehead 


pivot Tu, 
- \ 


. y : | 
warming, i.e. directional instructions exactly opposite to those . 


| 
suggested by Sargent's (1973) rationale, and opposite to those 


used in all preceding studies. Subjects were asked to practice 


| 


Pee , 


their assigned procedures daily, at hone’ ~ listening 'to the 
taped instructions with or without attempting to control the 
hand temperature meter in the suggested direction. During 
the weekly laboratory visits, participants practiced in the 
istoxatany whichever procedure they were using at home. At 
the end of Week 12, subjects were debriefed and offeted the 
loan of _— tapes or meters for their personal use, 

; Data‘Analysis: All data were analyzed in 5 X 3 independent 
“groups. by repeated measures analysis of variance. Within 
session change “scores. were calculated at @ach laboratory . 
session i Subbisoking winked values from minute 15 values 
for each of the three physiological variables. ‘These change 
scores wees averaged .for each of the 3, 4 week blocks of the 
study. Weekly headache frequency, intensity, dtration and 
density were tabulated fron the volunteers' headache diaries. 
Density is ‘the product aeradeh headache's duratign times its 
1 to 3 intensity rating, calculated separately for each head- 
ache and then totalled for each week. For example, a participant 


% 


suffering 2 migraines in one ae a mild 2 hour one with an 


/ 


intensity of 1, and a severe 10 hour one with an intensity of 


3, would generate the following data for that week: 1) frequency, 


.2 ‘headaches/week, 2) mean intensity, 2 (1 + ce 2), 3) duration, “ |: 
‘12 hours (2 + 10), 4) density =.32, (2X 1+ 10 x 3). Note that. 

the density can differ from the product of the total duration 

times the mean intensity (12. X 2 = 24 in the Sounant example). 


« 


D 4 


aod 


Number of prescription and non-prescription headache medica- 


tions ingested each week was also'tabulated. Finally, the 


intercorrelations betweén physiotogical change ahd headache ‘ 
activity: during baseline with personality variables were 


calculated. 


_RESULTS | - 6 


Overall,“the headache variables de¢reased markedly during : 


the course of the experiment, but physiological learning, dia 
‘ B eo. 
1 ’ 


not take placé. , 


EMG: Forehead “muscle tension did not change systematically 
in-any way, with or without relaxation training. The average ay 
within session muscle tension change over all 396 sessions 

monitored (33 subjects X 12 sessions each) was -.58 microvolts. 
Foreheéd EMG decreased decreaSed in 63% of the sessions, rose 

in 33% and did not change in 4%. z 


Forehead Temperature showed no treatment-related changes. — 


‘Phe average change over all monitoring sessions was +.59C,, 
¢ 


Forehead temperature rose in 70% of the sessions, decreased 

in 21% and did not “change in 9%. \Forehead and hand temperature 
changes tended to co-vary (Pearson's r= .46), 

it Hand Temperature change is summarized on Slide 4. The 
aunbene-aiven tn the cells of the experimental a te the 
within session changes in hand temperature (minute 15 - minute 


1) averaged over the 4 sessions in each treatment block. No 


statistically significant changes occurred in this data. Note, 


e 


~ 


~ , 


however, that the hand cooling groups did not learn hand 


cooling, nor for that matter did the hand warming groups 


‘learn hand warming. The positive mean’change values are not 


the result of a few extremely high temperature changes. Hand 
temperature increased in 65% of-the sessions, decreased in 


30% and did not change in 5%. These proportions of hand 


temperature increase and decrease were similar im the 5 treat-. 


Ment groups. Another interesting feature of: this data (discussed 


: below) is’ that, with one exception (C3, WK5-8), hand temperature 


increased less in all of the 8 treatment blocks than during 


baseline, while increasing more with ‘the passage of time during 


sno treatment (X 5). ; ° 


’ 


Summary of plivatolodteal Results: To summarize the physio- 
logical results then, the within session changes in forehead 
EMG and forehead and hand skin temperature did not differ 
significantly bet.-ceen treatment-groups, with the passage of time, 
nor in any groups X time interaction. Range between. groups 
baseline differences and large within groups variance may have 
contributed to these negative results. > 

Headache Frequency: (Slide 5) The average ued Ge fead= ‘< 
aches per week is summarized on Slide. Headache frequency 
decreased significantly during the course of the experiment 
(F = 9.98, af = 2, 56, p -001). No significant differences 
between treatments, or oe of Kee ie with 

i 


blocks of weeks occurred the 5 X 3 ANOVA. Note, however, : i 


ys — 
ae 
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that a fairly marked trend appeared in the results, with the 
reduction in headache frequency being largest in the hand 
warming groups, least in the hand cooling groups, and moderate 
in the self-monitoring and no-treatment avai, 7 

Headache Intensity (Slide 6) decreased significantly 
during the experiment (F = 3.25, df = 2,56, p< .05), but 
treatments and the interaction of treatments with blocks of 
weeks did not significantly differ. The trend dppears to favour 
the hand warming groups. ; . 

‘Headache Duration (Slide 7) in average hours of head pain 
per week also decreased significantly over the experiment 
(F = 7.61, df = 2,56, p< .002), but treatment groups and the 
interaction of groups X blocks of weeks did not differ signifi- 
cantly. the trend again appears to favour the hand waguang 
groups. Notice too that the Hawel'ine results confirm the chronic 
pattern of the volunteers' migraines. During the agence 
penton subjects averaged 14 hours of head pane per week. 

Headache Density (Slide 8) also decreased over the course 
of the study, but this decrease only approached statistical 


significance (F = 2.4, df = 2,56, p <.1). Once more the trend 


favoured the hand warming groups. 


Medication Usage: No changes in the use of, prescription 


or non-prescription medication were statistically significant. 


oR, 
‘Nonetheless, average prescription medication use dropped from 


2.7 tablets per week to 2 tablets per week, a decrease of 26%. 


° 
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_Average non-prescription medication use decreased 13% over 


ithe course of the study. 

Summary of Headache Data: The number of Aaadnahed nex 
week, Cheie tnkensity and‘ their dyration all decreased signi- 
ficantly over the course ‘oe the study. | There were no statisti- 
cally significant differential effects for teeataente or for 
the interaction of, treatments and time.’ Trends in the data 


lS. 


suggested that the hand warming groups benefite:l more than the > 


v 


other ‘groups in the study. 

Personality Data: ‘on the Jackson Differential Personality 
Inventory, (DPI), subjects’ mean profile was at the 99.99th 
percentile on the "headache proneness" scale, at the 96th percent- “é 
ile on "hypochondriasis" and at the 99th percentile on "panic 
reaction", Panic reaction on the DPI means simply that the 
person ‘is ersily cared: and readily becomes anxious over small” 
matters. The Personality faepaeoh Form profiles were within the 
average range, with a moderate elevation on “harmavoidance", 
i.e. non-adventurousness, fearfulness of physical harm. Cattell's 
16 Personality Factor Test (16PF) placed the mean subject's profile 
at the 85% percentile on factor 04; Sted, Ehusteated, driven, 
overwrought, and experiencing tension between conflicting: needs. 
The volunteers dlso tended to be above average in intelligence, 
easily upset, readily affected by feelings, overly sensitive to 

= 


threat, clinging, apprehensive and insecure. The mean personality 


profile was thus remarkably ¢ongruent with existing clinical 


t 
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P 
gedintor, although, of course, there was substantial variance 
around each sale aR. 

Relationship of Physiological Change to Headache Activity: 
The within session changes in the 3 physiological’ variables 
were not significantly correlated with concurrent headache 
activity. . The only correlation of interest WaS between non- 
prescription drug use and within session forehead EMG change 
(Pearson's oe +44). People whose muscle tension goes up while 
sitting in the laboratory tend to use more aspirins. 

Relationship of Physiological Change and Headache Variables 
to paratnaliigs! Four correlations larger than .5 occurred between 
personality scales and physiological and headache variables. 

(1) Forehead temperature increase correlated with the DPI 
"perceptual diatoreion* scale (r = .52). The perceptual distortion 
scale includes the items "I see bright pictures and colours in my 
head even when I don't want to" and "Sometimes my brain is full 
of coloured lights". Most of the other items deal with auditory 
hallucinations, e.g. "A special voice follows me everywhere I go." 
Individuals with the classic variety of migraine, which is often 
accompanied by visual hallucinations, may exhibit a greater 
increase in blood flow to the head while simply sitting relaxing 
than sufferers with common migraine (which does not involve visual 
disturbances). 

(2) Migraine density correlated .50 with DPI "hypochondriasis". 


People who get longer, more intense headaches tend (reasonably 


enough) to always feel they are sick, e.g. they would agree with 


. 
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statements such as "I am almost always aware of pains in some 


part of my body." 


(3) Migraine density correlated .52 with DPI "ideas of 


’ persecution", although the volunteers' mean scale score was 


ety 


inthe normal range. High scorers on the "ideas of persecution" . 
scale believe certain people are against them and are trying to 
make their lives difficult or unpleasant, e.g. "Every day someone 
makes me do something against my will." ‘he correlation with 
Migraine density suggests that volunteers who feel abused by 
others have longer, more severe headaches (also vice versa). 

(4) Non-prescription drug use correlated .50 with DPI 
“disorganization of thinking". This scale indicates how easily 
the respondent is distracted and confused, e.g. "I cannot remember 
how to do-things which used to be easy for me." Migraine sufferers 
who are easily confused tend to take more aspirins. (By comparison, 


the correlation of prescription drug use to "disorganization of 


thinking" was -.20. Forehead EMG change correlated .31 with this 


personality scale.) 


” DISCUSSION 
What conclusions can be urawn from these results? First of 
all, the obvious caveat: these are only preliminary findings 
based on a ketal of 33 subjects. The nur»ver of subjects in each 
treatment group 1 to 5 was respectively, 8, 5, 7, 7, 6. Therefore, 


any conclusions should,be considered as only tentative. 
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The most rigorous conclusion possible is that participation * 
in a relaxation training and hand warming or cooling expeximent 
significantly reduced the frequency, intensity ang duration of 
migraines, even in chronic sufferers. This change was probably 
not due to the passage of time, since subjects had long headache 
histories. The reduction in migraines was both of statistical 
(p <.001, p <.05, p <.002) and clinical (overall mean decrease 
in migraine frequency = i/3) significance. : 

_. The changes tn headache frequency, intensity and’ duration—~_ 
were entirely unrelated to concurrent within session changes in 
forehead EMG and forehead or hand temperature. : 

Moderate but statistically non-significant trends in the bata 
suggest that hand warming training, with or without biofeedback, 

May prove to be, superior to hand cooling or no training in 
relieving nigeaine, If hand warming training proves to be a 
superior procedure’ for migraine reduction even though it has‘no 
diffetential effect on hand temperature, such a finding wouid 
hopefully not be due to experimenter demand characteristics; since 
they were guarded against as much as possible throughout the 

study, and the experimenter's own attitudes were somewhat skeptical. 

If you recall the data on hand! temperature change, which 
showed a smaller ificrease during treatments, and a larger increase 
during baseline and no treatment, one possible interpretation of & 


the results is suggested. Various researchers have. demonstrated 


that the orienting response, or attention, reduces hand blood 


flow (e.g. Vinogradova and Sokolov, 1957; Royer, 1965). Con- 
ceivably, the trend toward more migraine reduction with hand 
warming involves some cognitive component e6ince hand temperature 
increases, compared to baseline, were least: for the hand warming 
group. Such a "cognitive effect" covid legitimately be called 

a placebo effect; i.e. the reduction’ in neadaches is.unrelated « 
to the acttial contents of the ‘treatment... The amount of headache 
reduction (roughly 1/3) was equal to the characteristic benefits 
of placebo drug treatment. Relaxation training and biofeedback 
particularly hand warming’ are probably more effective placebos 
for the treatment of migraine than experimenter attention and 
headache record keeping. 

To sum up then, we have found substantial decreases in head- 
ache frequency, intensity and duration over the course of the 
study, with trends suggesting that possibly the hand warming 
training groups benefited most. The headache changes were un- 
related to concurrent within session physiological changes. Our 
results, while admittedly preliminary, suggest that: in all preceding 
studies on handwarming treatment for migraine, inadequate methodo- 
logy and data reporting (see Table 1) have precluded identification 
of the relevant treatment variables, or even identification of 
the effectiveness, if any, of the treatment itself. Currently 
we are collecting more data and subjecting it to more refined 

' statistical analyses (such as’ analysis of covariance, and cluster 
analysis of symptom and personality profiles) in an attempt to 


clarify these issues. 
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